Mycobacterium smegmatis histone-like protein Hlp is nucleoid associated.
Eubacteria encode proteins that are required for nucleoid organization and for regulation of DNA-dependent processes. Of these histone-like proteins (Hlps), Escherichia coli HU has been shown to associate with the nucleoid and to regulate processes such as DNA repair and recombination. In contrast, the divergent HU homologs encoded by mycobacteria have been variously identified as involved in the physiology of dormancy, in the response to cold shock, or as laminin-binding proteins associated with the cell envelope. We show here, contrary to previous reports that the HU-related Hlp from Mycobacterium smegmatis associates with the nucleoid in vivo. Using indirect fluorescent antibody microscopy we show that cold shock causes Hlp to accumulate in the cytoplasm of M. smegmatis. No evidence of surface-associated Hlp was found in M. smegmatis cells treated for cell wall permeabilization. Quantitative Western blots indicate that exponentially growing cells contain c. 120 molecules per cell, with upregulation of Hlp after cold shock estimated to be c. 10-fold. That Hlp associates with the nucleoid in vivo suggests functions in DNA metabolism, perhaps in adaptation to environmental stress.